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(57) ABSTRACT 

The invention relates to a spinal implant (10) having, at a 
first end, fastener means (20) for fastening to a vertebra, and 
at a second end, an assembly head (22) extending along an 
axis X-X', said head (22) including a housing (26) that is open 
away from the fastener means (20) and that presents a 
section that is Substantially U-shaped, said head (22) being 
Suitable for receiving a connection rod (30) extending trans 
versely to the axis X-X' and for securing it by clip retention 
means (40) and by locking means (50) According to the 
invention, in the assembled position, the clip retention 
means (40) and the locking means (50) are fully received 
within the assembly head (22), and in that the clip retention 
means (40) are mechanically decoupled from the locking 
means (50). 
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SPINAL MPLANT 

0001. The invention relates to an implant for spinal 
Surgery, and more particularly it relates to devices for 
osteosynthesis and for arthrodesis. 
0002. In the invention, the spinal implant comprises, at a 

first end, fastener means for fastening to a vertebra, and at 
a second end, an assembly head extending along an axis X-X'. 
said head including a housing that is open away from the 
fastener means and that presents a section that is Substan 
tially U-shaped, said head being Suitable for receiving a 
connection rod extending transversely to the axis X-X' and 
for securing it by clip retention means and by locking means. 
0003 Such an implant is already known, e.g. from docu 
ment FR 2 780 269. It relates to a spinal implant of the 
above-specified type having clip retention means in the form 
of a protuberance situated in the housing and extending 
towards the inside thereof. In order to be retained, the 
connection rod is clipped into the bottom portion of the 
housing by using the protuberance. 

0004 Thereafter, the rod is locked by an external ring that 
is screwed onto the assembly head. The function of the 
external ring is to clamp together the side branches of the 
assembly head, or at least to ensure that they do not splay 
apart. To do this, the inside diameter of the ring is Substan 
tially equal to the outside diameter of the assembly head, so 
as to be capable of sliding on the assembly head and thus of 
pressing closely against its side branches. 

0005 That outer ring is essential for ensuring that the rod 
is locked in place. Without that ring, the branches could 
splay apart because of the force applied to insert the rod in 
the clip retention means, in particular after the implant has 
been used on numerous occasions. As a result, the rod would 
be no longer held Sufficiently securely in the housing and 
could therefore separate from the implant. 

0006 The use of an outer ring for the locking means 
considerably increases the overall dimensions of the implant 
and obliges the Surgeon carrying out the Surgery to provide 
Sufficient space in advance around the implant in order to 
allow the external ring to be put into place. 
0007 Another drawback appears when putting the outer 
ring into place, and more generally when putting any ele 
ment into place that is to be screwed onto the outside surface 
of the assembly head of Such an implant. 
0008. During this locking operation when using an outer 
ring, it is possible that tissue, veins or nerves, can become 
entrained by the turning ring or can be pinched between the 
ring and the assembly head. In addition, in the mounted 
position, the external parts or threads present sharp edges 
that could cut through tissue situated close to the implant. It 
will readily be understood that it is desirable, whenever 
possible, to avoid damaging human tissue. 
0009. Another drawback of previously known implants 
lies in the fact that the surgeon must constantly hold the rod 
in place while its position is being adjusted, or indeed until 
the assembly head has been locked. 

0010. The invention seeks to remedy those drawbacks. 
0011. This object is achieved by the facts that, in the 
assembled position, the clip retention means and the locking 
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means are fully received within the assembly head, and that 
the clip retention means (40) are mechanically decoupled 
from the locking means (50). 
0012. The term "clip retention means' designates means 
serving to prevent the rod becoming disassembled easily, 
while still leaving it free to turn about its own axis and to 
move in translation lengthwise. 
0013 The term “locking means” is used to designate 
means that prevent any movement of the rod relative to the 
assembly head. 
0014. The clip retention means are suitable for holding 
the connection rod in the assembly head on their own; in 
other words, the retention means can perform their function 
in the absence of the locking means, or even before the 
assembly head is locked. 
0015. It will be understood that that spares the surgeon of 
any need to hold the connection rod while adjusting the 
position of the implant or of the rod, and/or while locking the 
assembly head. 
0016. In addition, all of the means required for securing 
the connection rod are contained within the assembly head. 
No element is screwed or inserted on the outside surface of 
the assembly head, so there is no risk damaging tissue or 
veins in the vicinity of the implant. 
0017 Advantageously, the clip retention means are con 
stituted by a part that is separate and that can be separated 
from the assembly head. 
0018 Thus, it is possible to change the clip retention 
means so as to adapt to the diameter of the connection rod 
that is to be used. This change could also be necessary if, 
after several uses, the clip retention means no longer per 
form their function. 

0019 Advantageously, the locking means comprise a 
locknut Suitable for being screwed into internal tapping of 
the assembly head. 
0020 Thus, in the assembled position, the locknut is 
received in full inside the assembly head. 
0021. The invention can be better understood and its 
advantages can be seen better on reading the following 
detailed description of embodiments given as non-limiting 
examples. The description refers to the accompanying draw 
ings, in which: 
0022 FIG. 1 is a face view in exploded section showing 
the various components of the spinal implant and the con 
nection rod; 

0023 FIG. 2 is a face view in section, in the assembled 
position, showing the spinal implant and the connection rod; 
0024 FIG. 3 is an exploded view in perspective showing 
the various components of the spinal implant and of the 
connection rod; 
0025 FIG. 4 is a perspective view of the implant in the 
assembled position together with the connection rod; and 
0026 FIG. 5 is a perspective view of another variant of 
the spinal implant. 

0027 FIG. 1 shows the spinal implant in a face view and 
in section. 
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0028. As can be seen in this figure, the spinal implant 10 
has, at its first end, fastener means 20 in the form of a hook. 
The hook is used or securing the spinal implant to a process 
of a vertebra (not shown herein). 
0029. The second end of the implant comprises an assem 
bly head 22 suitable for securing connection rods 30. Such 
rods serve to correct the orientation of the spinal column of 
a patient Suffering from Scoliosis, for example. 
0030 The implant shown herein has transverse and lon 
gitudinal dimensions lying in the range 5 millimeters (mm) 
to 20 mm. The connection rod 30 may have a variety of 
diameters, preferably lying in the range 5 mm to 6 mm. 
0031. The assembly head 22 of the spinal implant pre 
sents an outside shape that is Substantially cylindrical about 
the axis X-X'. It possesses internal tapping 24 and has two 
side openings 26, 26", which between them define two side 
walls 28, 28. 

0032. As can be seen in FIG. 1, the section of the 
assembly head in a plane (XOY) orthogonal to the plane of 
symmetry of the implant, is Substantially U-shaped, and the 
bottom portions of the openings present semicylindrical 
profiles 23 for supporting the outside surface of the connec 
tion rod 30. 

0033. The internal tapping 24 of the assembly head 22 is 
of the “artillery' type, i.e. it presents an asymmetric trap 
ezoidal thread. The advantage of this type of thread is that 
it enables the radial component of the screw-fastening force 
to be reduced. The advantage of this is explained in greater 
detail below. 

0034. The assembly head 22 further includes two orifices 
21, 21 situated in the side walls 28, 28. During the surgical 
operation, the Surgeon uses an instrument for putting the 
implant into place. At one of its ends, the instrument has two 
studs that are received in the orifices 21, 21" in order to hold 
the implant. 
0035. Once the surgeon has determined the type of con 
nection rod 30 that is to be used, clip retention means 40 are 
placed in the assembly head 22 to retain the connection rod 
in the assembly head before it is locked. The known advan 
tage is to avoid any need for the Surgeon to hold the 
connection rod while adjusting the position of the rod and 
while locking it. While position is being adjusted, the rod 
can move in translation in the retention means 40 and can 
also pivot about its own axis. However, the retention means 
40 prevents the rod from escaping from the assembly head 
22. 

0036) The retention means is in the form of a clip insert 
40. Several types of insert are available corresponding to 
rods 30 of different diameters. 

0037 All these various inserts can be fitted in the same 
assembly head 22. 
0038. The insert is in the form of a cylindrical part of 
diameter slightly smaller than the inside diameter of the 
opening in the assembly head, and on its bottom portion it 
carries a thread 42 to enable it to be secured to the head by 
being turned through one-fourth of a turn. 
0039. In its top portion, it presents an open cylindrical 
opening 44 of diameter Substantially equal to the diameter of 
the connection rod, and extending over slightly less than 
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180° so as to cover the connection rod in part when it is 
engaged in the insert. It will be understood that this engage 
ment is achieved by applying a small amount of force on the 
connection rod so as to deform the top 46 of its cap-shape 
temporarily. This forced engagement clips the connection 
rod into the insert 40. 

0040. Once the rod 30 is properly in position, the surgeon 
can proceed to lock it in position. 
0041. The locking means have inside tapping 24 as 
mentioned above and a locknut 50 that is to be screwed into 
the tapping 24. As can be seen in FIGS. 1 and 2, the locknut 
is cylindrical in shape and possesses an “artillery' type 
thread 52 suitable for co-operating with the tapping 24 of the 
assembly head 22. 
0042. When the locknut 50 is screwed into the assembly 
head 22, its bottom portion 54 comes into contact with the 
outside surface of the rod so as to secure the rod to the 
implant. The top portion of the locknut includes, in conven 
tional manner, a hexagonal Socket 56 Suitable for receiving 
a tightening tool (not shown herein). 
0043. The use of a thread of the “artillery” type presents 
the advantage of reducing radial force while tightening the 
locknut. As a result, the side walls 28, 28 are no longer 
Subjected to a radial force tending to splay them apart from 
each other. By using this type of tapping, there is no longer 
any need to use an external hooping ring for holding the 
walls at the desired spacing. 
0044) In any event, even if there is any residual force 
tending to space the walls 28, 28 apart, the insert 40 would 
continue to hold the rod 30, since the insert and the assembly 
head are mechanically decoupled, i.e. the mechanical forces 
to which the assembly head 22 is subjected are not trans 
mitted to the insert 40. 

0045. It will thus be understood that it is entirely point 
less using an external hooping ring with this device. 
0046) Another advantage is explained below: 
0047. In the locked position, as can be seen in FIGS. 4 
and 5, the locknut 50 is fully received inside the assembly 
head 22 so the outside profile 29 of the implant is smooth; 
in other words, it does not present any tapping, bulges, 
grooves, or roughness that might damage the Surrounding 
tissue. 

0048. On the same lines, there are no additional parts on 
the outside surface of the assembly head, for example 
hooping rings, that might present sharp edges that could 
damage Surrounding tissue. 
0049. In other variants, the implant may present smooth 
surfaces 29 of other shapes, of the “smooth profile’ type, 
that can be inserted reliably in the human body without any 
risk of provoking internal lesions. 
0050. Without going beyond the invention, the implant 
can thus present a profile presenting a Surface that is 
circularly symmetrical with a characteristic meridian in the 
form of a curve that is continuous and continuously differ 
entiable. In other words, there is no point of inflection or 
reversal, thereby ensuring that the profile is smooth. 
0051. In another variant of the invention, as shown in 
FIG. 5, the fastener means comprise a screw 60 for anchor 
ing in a vertebra. 
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1. A spinal implant (10) having, at a first end, fastener 
means (20) for fastening to a vertebra, and at a second end, 
an assembly head (22) extending along an axis X-X', said 
head (22) including a housing (26) that is open away from 
the fastener means (20) and that presents a section that is 
substantially U-shaped, said head (22) being suitable for 
receiving a connection rod (30) extending transversely to the 
axis X-X' and for securing it by clip retention means (40) and 
by locking means (50), the implant being characterized in 
that, in the assembled position, the clip retention means (40) 
and the locking means (50) are fully received within the 
assembly head (22), and in that the clip retention means (40) 
are mechanically decoupled from the locking means (50). 

2. A spinal implant according to claim 1, characterized in 
that the clip retention means (40) are constituted by a 
separate part that can be separated from the assembly head 
(22). 

3. A spinal implant according to claim 1 or claim 2, 
characterized in that the clip retention means (40) are 
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suitable for being screwed through one-fourth of a turn into 
the assembly head (22). 

4. A spinal implant according to any one of claims 1 to 3. 
characterized in that the locking means comprise a locknut 
(50) suitable for being screwed into internal tapping (24) in 
the assembly head (22). 

5. A spinal implant according to any one of claims 1 to 4. 
characterized in that the fastener means comprise a hook 
(20) suitable for hooking onto a pedicle of a vertebra. 

6. A spinal implant according to any one of claims 1 to 4. 
characterized in that the fastener means comprise a screw 
(60) extending along the axis X-X' and Suitable for being 
screwed into a vertebra. 

7. A spinal implant according to any one of claims 1 to 6. 
characterized in that the meridian of the outside surface of 
the assembly head (29) constitutes a curve that is continuous 
and that is continuously differentiable. 
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